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REMARKS 

Claims 3-4 and 9-11 remain in this application. Claims 12 and 13 have been 
canceled. Claim 11 has been amended. Reconsideration of this application in view of the 
amendments noted is respectfully requested. 

Claim 11 has been amended to recite "forming the sheet into the article in a die by 
one of vacuum forming, air pressure forming, vacuum air pressure forming" in the 
limitation of the production process. 

Clainfis 3, 4, and 9-13 were rejected under 35 U.S.C. Section 102(b) as being 
anticipated by, or in the alternative under Section 103(a) as being unpatentable over 
Khemani (US 6,573,340). Applicant respectfully traverses this rejection. 

Claims 12 and 13 have been canceled, thereby obviating the Section 102(b)/ 103(a) 
rejection of these claims. 

According to the present invention, a polylactic acid formed article having 
characteristics described in claim 9 caimot be obtamed before a sheet is formed into the 
article in a die and at the same time, the sheet in the die is subjected to heat treatment at a 
treatment temperature of 110 to 150°C for a treatment period of 1 to 30 seconds. 

Conventionally, when a sheet made of resin is formed into an article in a die, the 
time required for one cycle of the forming ranges from 0.2 to 0.3 second since productivity 
is prioritized. 

However, since polylactic acid is resin slow in crystallizing, a formed article having 
practically sufficient heat resistance cannot be obtained only by the above forming process 
for such a short period of time. 

Further, according to the present invention, to improve the brittleness which 
polylactic acid intrinsically has, aromatic/aliphatic copolymer polyester (B) is blended at a 
rate of 3 to 15% by mass. The crystallinity of the overall resin composition is degraded 
due to the addition of the component (B), thereby making the crystallization rate of the 
polylactic acid slower. Thus, such a short period of time conventionally adopted for 
forming is not enough for obtaining the heat resistance of the formed article which is an 
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object of the present invention. For this reason, the present invention requires an increase 
in the crystallinity of the resin composition constituting the article by heat-treating at a 
temperature where the resin composition is most likely to be crystallized in a die 
concurrently with forming (Specification, page 25, line 16 - page 26, line 2). As described 
in page 33 of the specification, polylactic acid is most likely to be crystallized at the 
temperature range from 110 to ISO^'C. In addition, the time for heat treatment needs to 
range from 1 to 30 seconds, as described in page 33 of the specification. A time less than 1 
second is too short for the crystallization, and a time more than 30 seconds is not suitable 
for a substantial forming cycle, resulting in a disadvantage in industrial production. 

Further, talc (C) should be blended by 1 to 30% by mass to facilitate the 
crystallization. Although the crystallization is facilitated by blending the talc, the resin 
composition has a tendency to be brittle with an increasing amount of talc. Thus, the upper 
limit of amount should be 30% by mass. 

As proof of these aspects of the invention, in any of Examples 8-16 described in the 
specification, as defined in amended claim 11, the sheet is subjected to heat treatment in a 
die in predetermined conditions while forming the sheet into the article in the die. Thus, 
the article can be obtained which has characteristics defined in claim 9. 

On the other hand, in Comparative Example 11, since a treatment temperature is 
too high, an article having the characteristics defined by claim 9 cannot be obtained. In 
Comparative Example 12, since the treatment temperature is too low and in addition, a 
treatment time is too long, an article having the characteristics defined by claim 9 also 
cannot be obtained. In detail, in both of Comparative Examples 11 and 12, the 
crystallization index (| Hm|-| Hc|), as defmed by claim 9, of the obtained article is just 
less than 25 J/g, and the heat resistance and the molecular retention (hydrolysis resistance) 
of the article are inferior to those in Examples 8-16. 

Furthermore, if the amount of talc exceeds 30% by mass, the obtained article 
becomes brittle as shown in Comparative Example 7, and the article is disadvantageous^ 
broken apart during or after forming. 
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In other words, the production process of the present invention claimed by claim 11 
is optimized in the details of resin composition and heat treatment conditions. This process 
makes it possible, for the first time ever, to form the composition of the present invention 
excellent in unpact resistance, heat resistance and hydrolysis resistance, within the time 
advantageous for industrial production. 

The characteristics of the production process of amended claim 1 1 are not disclosed 
by Khemani. 

Pages 3-4 of the Office Action state that a person skilled in the art could apply a 
temperature at which polylactic acid is softened without bemg dissolved during formmg the 
sheet. 

However, amended claim 11 describes "forming the sheet into the article in a die by 
one of vacuum forming, air pressure forming, vacuum air pressure forming, while heat- 
treating the sheet in the die at a treatment temperature of 110 to 150°C for a period of 1 to 
30 seconds." Thus, the temperature and period defined in claim 11 are, more specifically, 
based on the ground that despite the fact that forming the sheet in the die is completed in a 
short period of less than 1 second as described above, the sheet is held in the die at a 
predetermined temperature for a predetermined period specifically in order to furnish the 
obtained article with practical characteristics. Consequently, the temperature defined by 
claim 11 is different from that during forming indicated by the Office Action. That is, since 
forming the sheet into the article completes in a shorter period than 1 to 30 seconds, the 
temperature and period in this case are substantially required for performing heat treatment 
on and crystallizing the article in the subsequent holding process. 

For these reasons, clauns 3, 4, and 9-13 are patentable over Khemani. Applicant 
therefore respectfully requests that the Section 102(b)/103(a) rejection of claims 3, 4, and 9 
- 13 as being unpatentable over Khemani be withdrawn. 

Claims 9-13 were rejected under 35 U.S.C. Section 103(a) as being unpatentable 
over Bastioli (US 6,787,613) in view of Obuchi (US 5,916,950). Applicant respectfully 
traverses this rejection. 
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Applicant incorporates by reference the arguments made above with respect to 
Khemani. 

Claims 12 and 13 have been canceled, thereby obviating the Section 103(a) rejection 
of these claims. 

Further, with respect to claims 9-11, Obuchi refers to vacuum forming and 
vacuum pressure forming corresponding to the forming in the production process of the 
present invention in column 8, lines 62 - 67. Here, the temperature at which the article is 
retained ranges from 0 to 40°C, which is much lower than the temperature conditions of 
the present invention ranging from 110 to 150°C. Khemani is silent regarding the 
temperature conditions. Consequently, Obuchi and Khemani fail to disclose the temperature 
conditions in the production process of the present invention. 

According to the present invention, the characteristics described in claim 9 can be 
provided to the article made up of a resin composition comprising a polylactic acid resin 
(A), an aromatic/aliphatic copolymer polyester (B), and talc (C) having an average particle 
diameter of 1 to 8 /xm only by adopting the heat treatment conditions such as the above- 
described temperature and period (which are not a forming condition), as described above. 
The article having the characteristics described in claim 9 cannot be obtained by simply 
processing polylactic acid at a temperature, as indicated by the Office Action, where 
polylactic acid is softened without being dissolved. 

The Office Action rejects the present invention arguing only that a composition with 
specific composition has the appropriate characteristics. However, applicant traverses this 
argument because the article obtained by producing a resin composition with a special 
blend ratio in a special condition has special characteristics as in the present invention. 

Example 8 and Comparative Examples 11 and 12 described in the specification 
share the same composition. They are different from one another in the heat treatment 
condition. However, because of the different heat treatment condition, the article in 
Example 8 has the required characteristics, while the article in Comparative Examples 11 
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and 12 do not have the required characteristics. The determination made by the Office 
Action is inappropriate for explaining the objective data shown in the specification. 

Conversely, the article having the special characteristics defined by claim 9 can be 
obtained only by the special manufacturing method described in claim 11. Khemani neither 
discloses nor renders obvious the above-described special manufacturing method. Likewise, 
Khemani neither discloses nor renders obvious the article in claim 9 of the present 
application. 

Moreover, as to the combination of Bastioli and Obuchi, the Office Action rejects 
the present invention arguing only that a composition with special composition has the 
appropriate characteristics. Applicant traverses this rejection for the same reasons as stated 
above. 

For these reasons, claims 9 - 13 are patentable over Bastioli and Obuchi. Applicant 
therefore respectfully requests that the Section 103(a) rejection of claims 9 - 13 as being 
unpatentable over Bastioli m view of Obuchi be withdrawn. 

This amendment and request for reconsideration is believed to be fully responsive to 
the comments and suggestions of the examiner and to place this application in condition for 
allowance. Favorable action is requested. 



RespectfiiUy submitted. 
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